
Semax: A 
Neuroprotective 
Peptide with 
Therapeutic 
Potential
Semax, a synthetic heptapeptide derived from adrenocorticotropic 
hormone (ACTH), has emerged as a promising neuroprotective and 
nootropic agent in the field of neuroscience. This remarkable compound, 
structurally similar to ACTH (4-10), has garnered significant attention for its 
neurogenic and neurorestorative properties. As we delve into the intricate 
world of Semax, we'll explore its mechanisms of action, diverse 
applications, and potential to revolutionize treatments for various 
neurological conditions.



Molecular Structure and 
Mechanisms of Action

1 Peptide Synthesis
Semax is synthesized as a heptapeptide, mirroring the 
structure of ACTH (4-10) with modifications to enhance 
stability and bioavailability.

2 Receptor Binding
The peptide interacts with melanocortin receptors in the 
central nervous system, initiating a cascade of 
neuroprotective and cognitive-enhancing effects.

3 BDNF Upregulation
Semax rapidly increases brain-derived neurotrophic factor 
(BDNF) levels and TrkB receptor expression in the 
hippocampus, promoting neuroplasticity and 
neuroprotection.

4 Neurotransmitter Modulation
The peptide influences various neurotransmitter systems, 
including dopamine, serotonin, and norepinephrine, 
contributing to its diverse neurological effects.



Neuroprotective Properties 
of Semax

Oxidative Stress Reduction
Semax exhibits potent antioxidant properties, scavenging free radicals 
and reducing oxidative damage to neurons, which is crucial in various 
neurodegenerative conditions.

Anti-inflammatory Effects
The peptide modulates inflammatory responses in the central nervous 
system, potentially mitigating neuroinflammation associated with 
stroke, traumatic brain injury, and neurodegenerative diseases.

Neurogenesis Promotion
Semax stimulates the production of new neurons in the hippocampus 
and other brain regions, fostering cognitive resilience and potential 
recovery from brain injuries.

Apoptosis Inhibition
By activating anti-apoptotic pathways, Semax helps prevent 
programmed cell death in neurons, preserving brain tissue integrity in 
various pathological conditions.



Cognitive Enhancement and Memory 
Improvement

Learning and Memory

Semax has demonstrated 
significant improvements in 
learning acquisition and memory 
consolidation. Studies show 
enhanced performance in spatial 
memory tasks and increased 
synaptic plasticity in the 
hippocampus, a crucial region for 
memory formation.

Attention and Focus

The peptide's ability to modulate 
dopaminergic and noradrenergic 
systems contributes to improved 
attention span and focus. This 
makes it a potential candidate for 
treating attention deficit disorders 
and enhancing cognitive 
performance in healthy individuals.

Neuroprotection in 
Cognitive Decline

Semax's neuroprotective properties 
extend to age-related cognitive 
decline and neurodegenerative 
diseases. By promoting 
neuroplasticity and reducing 
oxidative stress, it may help 
maintain cognitive function in 
conditions like Alzheimer's disease.



Therapeutic Applications in Neurological 
Disorders

1 Stroke and Ischemic Events
Semax has shown promise in reducing 
neurological deficits following stroke and transient 
ischemic attacks (TIAs). Its neuroprotective and 
neurorestorative properties may help minimize 
damage and promote recovery in the acute phase 
of cerebrovascular events.

2 Neurodegenerative Diseases
Research indicates potential benefits in 
Parkinson's disease, Alzheimer's disease, and 
Amyotrophic Lateral Sclerosis (ALS). Semax's 
ability to enhance BDNF levels and promote 
neurogenesis may slow disease progression and 
improve quality of life for patients.

3 ADHD and Learning Disorders
The cognitive-enhancing effects of Semax make it 
a candidate for treating attention deficit 
hyperactivity disorder (ADHD) and learning 
disabilities. Clinical trials have shown 
improvements in attention, impulsivity, and 
academic performance in affected individuals.

4 Anxiety and Mood Disorders
Semax's influence on the melanocortin system and 
neurotransmitter balance suggests potential 
applications in anxiety and mood disorders. 
Preliminary studies indicate anxiolytic effects and 
positive mood enhancement in patients with 
depression.



Pharmacokinetics and Administration
Administration Route Strength Size Directions

Intranasal 7.5mg/mL 4mL & 6mL Instill one spray in 
each nostril daily. 


